Commodity prices have fallen in international markets since the 1970s. During the same time, however, prices for consumers in industrial countries have risen. For example, the price of coffee declined 18 percent on world markets but increased 240 percent for consumers in the United States between i975 and 1993. Such diverging patterns can be generalized across a wide sample of commodities and countries-from crude oil to coffee, from Italy to the United States-but remain largely unexplored in the current economic literature.
This article looks at the spreads between international and domestic commodity prices and explains why these spreads have increased over time. The main finding is that the spreads between world and domestic wholesale prices as well as between domestic wholesale and consumer prices have increased dramatically because domestic consumer prices have responded asymmetrically to movements in world prices. In all major consumer markets, decreases in world commodity prices have been transmitted to domestic consumer prices much less S04 THE WORLD BANK ECONOMIC REVIEW, VOL. 12, NO. 3 than have increases. This asymmetry does not seem to be explained, at least systematically, by changes in trade and tax policies across consumer markets or in one individual market over time. Similarly, factors such as transport, processing, and marketing costs, as well as changes in standard quality, do not appear to have played a major role in the increasing spreads over time. A special effort should be made, therefore, to better understand the determinants of world, wholesale, and consumer prices and their relationships in commodity markets. Over the past 25 years, the increasing spreads have certainly cost several billion dollars every year to countries producing and exporting commodities by restraining the expansion of the final demand for these products.
Section I provides empirical evidence on the evolution of the spreads between world and domestic consumer prices, between world and domestic wholesale prices, and between wholesale and consumer prices for several commodities over the past 25 years. The section also discusses the data used throughout the article. Section II examines the response of domestic prices to variations in world prices, paying special attention to the possible asymmetric relationship between these two prices. Section III explores the reasons for this asymmetry, ranging from changes in trade policies to variations in transport, marketing, and processing costs. Section IV offers concluding remarks and suggests possible directions for future research.
I. MEASURING THE VARIATIONS IN SPREADS BETWEEN WORLD AND DOMESTIC COMMODITY PRICES
Consumers in industrial markets can easily observe that prices of coffee, rice, beef, and gasoline have risen almost continuously over the past two decades. When these prices have declined, it has only been because of short-term corrections related to episodes such as the oil price shocks in the 1970s. This generalized increase in consumer prices can be contrasted with the long-term trend of declining world commodity prices. For example, the World Bank's nonfuel commodity index declined 11 percent in nominal dollars or 42 percent in constant dollars between 1980 and 1994 (World Bank 1996 . It is not surprising, therefore, to find that the spreads between international and domestic commodity prices increased dramatically during this period. This section shows how to measure the changes in these spreads and then gives the results for a sample of commodities and countries during 1970-94.
The changes in the spread between world and domestic consumer prices can be measured by the following standard equation expressed in changes of logs of prices:
(1) Aji,,. = A/^-A( e ,^)
where \l it is the log of the spread (or markup) associated with product i in country /, pCj, is the log of the domestic consumer price of product i in country /', e ; is the log of the nominal exchange rate (dollar/local currency) in country/, and p* is the log of the world price of commodity /. To account for the influence of changes in the inflation rate on the measurement of the spread over time, all variables are expressed in logs so that their sample variations represent relative changes.
Introducing domestic wholesale prices into equation 1 can further decompose the spread between world and domestic consumer prices. Consequently:
(2) A^ = [Apc if -Apw,i] where pw, f denotes the log of the domestic wholesale price of commodity / in country /. The first expression in brackets on the right side in equation 2 represents the spread (margin) between domestic consumer and wholesale prices, while the second expression represents the spread between domestic wholesale and world prices. I am particularly interested in the total spread because it captures the impact of the spread on the final demand for these commodities. The decomposition may provide additional information on how prices are transmitted through the stages of processing (even though the decomposition remains highly simplified). It is worth noting that equations 1 and 2 reflect the evolution of the spreads over time but do not provide information on the size of the spreads at any given point in time. The equations are based on the assumption that the exchange rate is neither under-nor overvalued. And they ignore differences in product quality and in transportation, storage, and marketing costs as well as other nontradable inputs. The influence of these factors will be examined more closely in the next section.
Equations 1 and 2 were applied to a sample of six commodities: beef, crude oil, coffee, rice, sugar, and wheat. (Bananas were initially included in the sample, but data were only available for the United States and Japan.) The six commodities were selected with several factors in mind. I chose commodities that have as little processing as possible in order to limit the influence of exogenous factors. Another goal was to provide variation in the types of products. For this reason, five of these commodities are produced in both industrial and developing countries, while one is a tropical product (coffee). Only one mineral commodity (crude oil) was selected because it is hard to match one specific final product with mineral commodities. The seven following pairs of commodities/consumer products were associated: beef/beef; coffee/coffee; crude oil/fuel oil; crude oil/ gasoline; rice/rice; sugar/sugar; and wheat/bread.
The data on domestic consumer and wholesale prices were compiled on an annual basis for six countries: Canada, France, Germany, Italy, Japan, and the United States. The choice of an annual frequency primarily reflects the need to economize on data collection efforts. (For Canada and the United States, producer rather than wholesale prices were used because the latter series were not available; see appendix A for details.) All data were obtained from government publications or databases of these respective countries. This sample was constrained by unequal access to comparable national sources for all countries at a fairly disaggregated level (see appendix A). Nevertheless, these countries should capture a large portion of worldwide consumption. In addition, the differences in their trade and tax policies as well as their production structures should guarantee enough diversity for the sample. International commodity prices were drawn from the World Bank's database (see appendix A). Finally, the exchange rate for every country was defined as the annual average rate reported in International Monetary Fund (various issues) even though in many countries this variable is volatile because of inflation and changes in exchange rate regimes. The next section uses several alternative econometric approaches to reduce the effect of this volatility.
The results show an unambiguous positive long-term trend in the spreads between world and domestic consumer prices (as measured in equation 1) and between world and domestic wholesale prices as well as between wholesale and consumer prices (as measured by equation 2). For presentation purposes, the results are reported in index values rather than in percentage variations in figure  1 and tables 1 and 2. The base year is 1990 for all variables (1990 = 100), and the index values are derived from the yearly percentage variations in the spreads. Figure 1 shows that the (simple arithmetic) average spread between world and domestic consumer prices for all commodities (and all countries) followed a positive trend over the past two decades, accelerating during the 1980s. To account for the annual volatility produced by seasonal and climatic factors in commodity markets, the trend is best captured by the five-year moving average of the spread index, which almost doubled from a value of 62 to 118 between 1975 and 1994. The decline in the early 1970s is explained principally by the behavior of oil prices because the average index, which excludes this commodity, actually increased during this period.
The trends of increasing spreads between world and domestic consumer prices have been robust across countries and commodities. The spreads surged in all industrial countries between 1975 and 1994, ranging from an increase of 83 percent in the United States to 166 percent in Japan (table 1) . Among the European countries, the strongest increase was observed in Italy, followed by France and Germany. Similarly, the spreads rose in all commodity markets (table 2). A few spreads declined in the first half of the 1970s due to unexpected booms in commodity prices, but they more than recovered during the 1980s. As a result, only the spread for crude oil/gasoline was still lower in 1994 than in the beginning of the 1970s. The secular increase in the spreads is also demonstrated when the coverage period is extended to the 1960s, at least for countries where the data were readily available (France, Italy, and the United States).
The decomposition of the spreads between world and domestic consumer prices reveals that rising spreads have been caused by a rise in domestic wholesale prices compared with world prices and by a rise in consumer prices compared with wholesale prices (see tables 1 and 2). Again this finding seems homogeneous across commodities and countries, with the exception of oil/gasoline, where the spread between the world and domestic wholesale prices declined 6 . The simultaneous increase in these two indicators suggests that reasons for the increasing spreads will have to encompass the successive stages of processing, from producers to consumers, and both international and domestic transactions. This observation will be kept in mind in the explanations explored in the next sections.
Finally, an interesting aspect of these results is that the changes in the spreads of each commodity appear to have moved jointly across countries. An increase, say in the spread of oil in France, is likely to occur simultaneously in the other industrial countries surveyed here. Specifically, the spreads between world and domestic consumer prices appear correlated from a minimum of 0.53 in the fuel market to a maximum of 0.95 in the gasoline market. These high correlation values indicate that the causes for the changes in the spreads of each commodity should be found in all markets simultaneously rather than in each individual consumer market or country. On the contrary, as reported in Morisset (1997) , the variations in the spread of different commodities are correlated weakly, or even negatively, within each country. Source: Author's calculations. Note: The six countries are Canada, France, Germany, Italy, Japan, and the United States. "All commodities" includes beef, coffee, oil, rice, sugar, and wheat.
II. ASYMMETRIC RESPONSE OF DOMESTIC CONSUMER PRICES TO CHANGES IN WORLD PRICES
Why did the spreads of most commodity prices increase dramatically over the past two decades? The answer lies in the asymmetric response of domestic consumer prices to changes in world prices. If increases in world prices are well transmitted to domestic prices, while decreases are not, the spread between these two prices will rise automatically over time. The asymmetry in the price transmission will also be evidenced through the different stages of processingbetween world and domestic wholesale prices and between wholesale and consumer prices.
Several authors have shown that the changes in world commodity prices are well transmitted to domestic wholesale and consumer prices, but none has explored the possibility that upward and downward movements in world prices are asymmetrically transmitted to domestic prices (see, for example, Mundlak and Larson 1992 and Anderson and Tyers 1992) . In practice, however, increases in world prices generally have been forwarded to domestic prices more generously than have decreases. For example, the surge in the price of oil in the early 1970s was almost perfectly passed on to domestic consumer fuel prices. By contrast, the decline of 30 percent observed in the early 1990s was not transmitted to domestic consumer gasoline prices, which actually rose on average 5 percent in the six countries surveyed. This section takes an empirical look at the elasticities of transmission between world and domestic prices and between domestic wholesale and consumer prices and explores the possibility of asymmetry in the transmission of prices.
Explaining the growing spreads and the asymmetric price transmission is clearly a matter of investigating the determinants of world and domestic prices. Ideally, the relationship between these two prices should be explored empirically, product by product and country by country, to account for the unique features in the policy and institutional environments as well as the market structure of each of them. Yet the quantity of data and policy information required goes beyond the scope of this article. I have selected another, more global approach. That is, a general model can capture the changes in the spreads between world and domestic consumer prices of each commodity. In my view, such an approach is justified by the homogeneous movements in the spreads, which were depicted across countries in the preceding section.
The model used in this article is based on the approach developed by Mundlak and Larson (1992) and so is summarized briefly here. As in equations 1 and 2, this model assumes that the changes in world prices (Ap* ( ) and in nominal exchange rates (Ae^) play a significant role in setting domestic (both wholesale and consumer) prices but that exporters and wholesalers can influence prices by using their monopolistic power at different stages of processing. This approach is similar to the one followed by authors interested in the transmission of exchange rate variations to domestic prices, the so-called pass-through literature (see Knetter 1993 for a good summary). The impact of world prices on domestic prices is likely to vary across commodities. Within this approach, domestic prices are also influenced by other explanatory variables, including changes in domestic inputs, transport and marketing costs, as well as trade and tax policies observed in the destination countries. Domestic inputs principally reflect processing costs that are concentrated in consumer markets, which can be captured by changes in their nominal wages (AM^) . Other costs such as marketing, transport, and storage are difficult to observe. Knetter (1992) shows that they can be incorporated into the model using fixed-time effects (8,) when their changes are common to all the destination markets. Finally, as emphasized by Mundlak and Larson (1992) , it is certainly a too-strong assumption to believe that tax and trade policies are uniform across countries, leading to a possible bias in the estimated transmission elasticities. This assumption can be weakened by considering that the differences in these policies are captured by country time-invariant variables (9,) in the empirical tests. I also tested random effects in an earlier version of the article, and the estimated results are quite similar to those presented here (see Morisset 1997 ).
The general model of domestic price adjustment I propose to estimate for the seven pairs of commodities in the six main consumer markets covered here can be written as the three following equations: captures the relationships between world and domestic consumer prices, while equations 3b and 3c capture those between world and domestic wholesale prices and between domestic wholesale and consumer prices, respectively. I dropped the exchange rate as an explanatory variable from equation 3c because it only involves domestic prices. All variables have been described in the text and are expressed in logs (their variations represent relative changes). The 8, coefficients are on the time effects, which capture common movements in domestic prices over time across all destinations. The 8, coefficients reflect timeinvariant changes in trade and tax policies across destinations. The P coefficients represent the elasticity of the change in domestic prices with respert to the change in world prices (or equivalently in wholesale prices in equation 3c), referred to as the elasticity of transmission. A value of 1 implies that the variations in world prices are transmitted fully to domestic prices. However, a perfect correlation should not be expected because the commodity price is unlikely to account for 100 percent of the wholesale or consumer prices for a variety of reasons that range from omitted variables to measurement errors (see Mundlak and Larson 1992 for a fuller discussion). A lag structure does not seem necessary because one-year sales are rare for the commodities analyzed here. The estimates obtained with the lagged dependent variable confirm that most of the price transmission seems to be made within one year (see Morisset 1997) . This may reflect the emergence of large commodity funds in the 1980s, which have increased arbitrage opportunities and possibly shortened the transmission time between world and domestic prices. Finally, the error term e ilt is assumed to be independent and identically distributed.
In order to test specifically for asymmetries in the response of domestic prices to changes in world prices, the full period is divided into upward and downward changes in world prices and in domestic wholesale prices. Rather than divide the full period between the years with upward and downward movements, which obviously would limit the number of observations and reduce the quality of the empirical results, I have multiplied the world commodity price in equations 3a and 3 b and the wholesale price in equation 3c by two zero-one dummy variables. The first variable takes the value 1 for the upward movements in world prices and zero elsewhere; the second takes the value 1 for the downward movements in world prices and zero elsewhere. The three above equations can be rewritten as follows: 3/ + $ n bpw Xit + PsiApu^, + p 3 Au/,-, + e 3ijt If upward movements in world commodity prices (Ap*, f ) have been transmitted to domestic prices more systematically than have downward movements, (Ap 2i,) then it should be expected that p n > Pi 2 and p 2 i > P22 in equations 4a and 4b. Identically, in equation 4c, the asymmetric transmission from changes in wholesale to consumer prices should result in P 31 > P 32 .
Equations 3a, 3b, and 3c and equations 4a, 4b, and 4c were estimated for each commodity/product chain described in the preceding section during 1976-94. The data on prices and exchange rates were the same as those described earlier. Labor costs were measured as the average unit labor cost in each industrial country covered in the sample. These data were extracted from databases of the International Monetary Fund or the United Nations Industrial Development Organization. Because the volatility of the exchange rates may affect the estimated transmission elasticities, domestic prices were expressed either in dollars or in local currencies. The regressions including fixed-time effeas eliminate the exchange rate because they use variables expressed in changes in the price differences between countries for each year. F-statistic tests were used to determine whether the data accept the restrictions on time and country effects.
Although the response varies by commodity, the results of estimating equations 3, which do not distinguish the direction of the changes in world prices, confirm the positive and significant relationships between world and domestic commodity prices, in line with the findings of other authors. Table 3 reproduces the estimated elasticities obtained for the changes in consumer prices with respect to the changes in world prices, those for the changes in wholesale prices with respect to world prices, and those for the changes in consumer prices with respect to wholesale prices (for detailed results, see appendix B). The estimated elasticities are reported only for the regressions including fixed-time effects because the results from testing the homogeneity of time effects seem to indicate that the changes in domestic prices include critical time-correlated elements common to all consumer markets. In contrast, fixed-country effects were not significant and thus were omitted from the regressions. The values of the elasticities of domestic consumer prices with respect to changes in world prices are relatively low, with a median value of 0.15 as derived from the first column in table 3. Such low values can be expected with regressions in variations rather than levels. The higher values of the elasticities presented in the second and third columns in table 3, with their respective median values of 0.40 and 0.24, reflect the closer connections between world and domestic wholesale prices as well as between wholesale and consumer prices than between world and domestic consumer prices.
The most interesting aspect of the empirical results concerns the asymmetry of the price transmission, which is almost always supported by the empirical results given in tables 4 and 5 (the two exceptions are noted). The estimated transmission elasticities appear higher with upward than with downward movements in world prices when the regressions include time-differences variables to reduce the omitted-variable bias. Because an increasing positive trend in world commodity prices would automatically bias the empirical results toward higher elasticities with upward changes than with downward changes, I used variables in first differences to reduce the possibility of spurious correlation associated with time-series data when measured in levels. I also verified that world commodity prices have not shown an increasing trend during 1970-94. The inclusion of fixed-time effects should correct for this eventual bias.
Comparison of the first columns in tables 4 and 5 indicates that the median value of the elasticities of consumer prices with respect to changes in world prices exceeds 0.25 when the world prices were increasing and reaches only 0.05 when those prices were decreasing. Asymmetric elasticities were also evidenced between world and domestic wholesale prices (as revealed by the median values of 0.39 and 0.26 for upward and downward changes, respectively) and between wholesale and consumer prices (0.30 and 0.11). By comparison, Knetter (1993) finds the opposite behavior for a sample of manufacturing products. Prices adjusted more rapidly to exchange rate depreciation (equivalent to a decline in world prices), suggesting that exporters of manufactured goods chose to increase their market shares rather than their markups. Similar behavior could not be shown in commodity markets. The results pertaining to the other variables also deserve a brief explanation. First, as indicated earlier, fixed-time effects have influenced significantly the changes in domestic prices in all commodity markets, suggesting that cost or productivity variations over time can produce fluctuations in the domestic consumer prices of commodities. Second, by contrast, country discrimination in the behavior of domestic prices was rejected by the F-statistics tests, except perhaps for sugar. Although Japan, the United States, and Europe have systematically followed distinct trade and tax policies, their spreads increased homogeneously during the past 25 years, as already evidenced by the results presented in the previous section. Third, the domestic price response equals one-third of the changes in the nominal exchange rate in most commodity markets, which is in the lower range of the elasticity values reported by Goldberg and Knetter (1997) for a sample of industrial products.
1 Finally, the changes in domestic prices have been associated positively with those in domestic wages (see appendix B for details). This correlation was higher for wheat/bread and oil/fuel because the labor and processing costs are certainly greater for those commodities than for the others.
III. EXPLANATIONS FOR THE ASYMMETRIC RESPONSE OF DOMESTIC PRICES
What are the sources of the asymmetric response of domestic prices to changes in world commodity prices? There are multiple possible explanations that should 1. These results are available from the author upon request. rely on a frictionless competitive model of trade. These explanations should also encompass every stage of processing because the increasing spreads have been evidenced between not only world and domestic wholesale prices but also domestic wholesale and consumer prices. The three most popular explanations are the presence of trade restrictions in the main consumer markets, rising processing costs that act as bottlenecks in the trade of commodities, and differentiated changes in productivity across the stages of processing over time. This section describes these three explanations and discusses their limitations. The first explanation is based on the existence of trade restrictions in most industrial countries and has been used by many authors interested in explaining the asymmetric transmission of exchange rates (see Knetter 1993) . It suggests that, in the presence of binding quantity constraints in export markets, the decline in world commodity prices will not be transmitted to domestic prices because there is no incentive for exporters to stimulate the final demand by reducing their selling prices. Exporters will instead increase their margins. At first sight, empirical support to this theory is provided by the increasing spread between world and domestic wholesale prices reported earlier (up 45 percent during 1975-94) and by the numerous import barriers faced by commodity exporters in consumer markets. Using instruments specifically designed to insulate domestic producers from lower world prices has also enhanced the asymmetric transmission of world commodity prices. Perhaps the most notorious examples are the levies and variable tariffs adopted as part of the European agricultural policy, but examples can be found in other industrial countries and commodity markets as well.
Nearly every major grain-producing country has used a two-tier scheme to separate domestic consumer prices from international prices. Since 1967 the European community has followed a two-tier pricing system for grains that maintains domestic prices above world market levels. A similar policy has been adopted by Canada. Japan maintains a differential between rice prices paid by consumers and prices received by producers by means of large subsidies to consumers. Even the United States has followed a two-tier pricing system at certain times (see Mitchell and Duncan 1987 for a fuller description).
The second explanation for the asymmetric response of domestic prices is that exporters and wholesalers face a series of binding internal constraints when they want to increase their sales. For example, Foster and Baldwin (1986) introduce an approach using a fixed-proportion marketing technology that is required to sell products in foreign markets. This approach predicts that declines in world prices will be only imperfectly transmitted to domestic prices because, if existing sales are constrained by marketing capacity, exporters will compensate for rising marketing costs by raising their selling prices. This increase will partially offset the initial impact of declining world prices on domestic prices. Because there is no similar constraint on higher world prices, it might be expected that more domestic price adjustments would occur with rising than with declining world prices. Potentially, this bottleneck approach can apply to a variety of costs, such as processing, distribution, marketing, and transportation, all of which play a significant role in setting domestic prices in commodity markets.
The third popular explanation assumes systematic differences in productivity gains between producing, wholesaling, processing, and retailing activities. It could be argued, for example, that foreign competition has led to greater productivity gains in the export process than in the transactions between domestic wholesalers and retailers over the past 25 years. Under these conditions, the downward trend in world prices would have been transmitted imperfectly to domestic consumer prices, leading to increasing spreads over time. This explanation is obviously very close to that based on the bottleneck approach because both assume that costs that are increasing (or not decreasing fast enough) will constrain the expansion of commodity trade at some stages of processing.
Can these three explanations really provide an answer to the asymmetric response of domestic prices to changes in world commodity prices? Evaluating their explanatory power is difficult in the absence of an analytical model capable of nesting competing explanations for the asymmetric behavior. Short of such a framework, I will simply confront the generalized increase in the spreads observed in most commodity markets over the past 25 years with basic empirical evidence, in an attempt to determine a general pattern in the causes of the asymmetric transmission in all commodity markets.
The hypothesis based on restrictive trade policies might not be as important as it appears at first sight. Indeed, the variations in trade barriers seem to ex-plain relatively well the persistent deviations in the levels of commodity prices across countries, but not their relative changes over time. This lack of explanatory power can be evidenced by several arguments. First, the changes in the spreads between world and domestic wholesale prices (which would best capture the impact of trade policies) followed the same patterns in all consumer countries, included in the sample, in spite of systematic differences in trade policies in these countries. Second, the cross-country differences in trade policies, as captured by the fixed-country effect, were not significant in almost all the regressions presented in the above section. Third, if these policies were the major cause for the asymmetric response of domestic prices, a close and positive correlation would be expected between the changes in the spreads and those in the levels of protection, both across countries and in one individual country over time. The weakness of this correlation is most apparent in Europe, Japan, the United States, and Canada where, despite distinct patterns of trade protection, the spreads moved almost simultaneously over the past 20 years.
The flaws of the hypothesized link are further exposed by the weak correlation between the effective rates of protection and the spreads. Effective rates of protection present the advantage of capturing the effects of both tariffs and nontariff barriers. Obtaining exact measurements of the effective rate of protection is always difficult, even for relatively homogeneous products such as foodstuffs. Differences in the quality of products to which available price data refer and the presence of data on marketing margins are but two of the problems associated with using even the simplest indicator of the extent of distortions. As reported in table 6, only in the case of sugar did these two variables-the effective rate of protection and the spread-move in the same direction in all consumer markets between 1986 and 1994. Finally, it is certainly audacious to think that movements in trade barriers contributed significantly to the surge in the spreads of coffee and rice in the United States, up 85 and 112 percent, respectively, during 1975-94, when their effective rates of protection were on average below 2 percent during this period.
The explanatory power of the bottleneck approach seems higher than that of protection policies. Indeed, binding costs on commodity sales would bias the price transmission in all countries simultaneously and, thus, be consistent with the significant fixed-time effects found in the regressions. Yet, the statistical findings do not necessarily imply that commodity exporters were constrained by higher transport, marketing, and processing costs over the past few decades. Transportation and insurance costs, which may contribute up to 10-20 percent of the final value of commodities, followed a descending trend over the past 20 years. Atkin (1992) reports that transportation costs may account for 10 percent of the landed price of grain on a trade route between efficient ports used by large vessels (for example, from New Orleans to Rotterdam) and 20 percent on a less efficient route. For example, Amjadi and Yeats (1995) report that the share of these costs in the total exports of developing countries declined from 7.8 percent in 1970 to 5.8 percent in 1991. The international evidence on mar- keting and distribution costs is more limited, but the trend in the United States has also been clearly negative, down from 18 percent of gross domestic product (GDP) in 1980 to 10 percent of GDP in 1994 (Council of Logistics Management 1996 . Technological progress and new management techniques clearly have contributed to this direction. Among many examples, electronic data interchanges have powered up market-clearing activities, and just-in-time techniques as well as new hedging instruments (for example, warehouse bonds) have reduced consignment and inventory costs. Given these declining trends, it is highly unlikely that these costs have been a binding constraint on commodity sales and, thus, the major cause for the asymmetric response of domestic prices.
The bottleneck approach can partially explain the asymmetric transmission of world commodity prices through rising processing costs, even though their influence was limited by the kind of commodities selected in this article. Unlike transportation and marketing costs, processing costs have certainly increased over time due to higher wages in processing facilities, explaining to some extent the increasing spreads between world and domestic prices observed in the major consumer markets over the past two decades. Higher processing costs can also be explained by the improved quality of consumer products such as unleaded gasoline and high-quality coffee (robusta compared with arabica). This associa-tion can also partially reflect the positive and significant estimated relationship between wages and domestic prices presented in appendix B. Nevertheless, labor costs have to play a disproportionate role in sales to fully explain the asymmetric response of consumer prices. As an illustration, the weight of processing costs-measured as the average industrial labor costs in the six countries surveyed-in domestic consumer prices would need to be four times greater than that of world prices to compensate for the 100 percent increase in the average spread between world and consumer prices in the commodity markets during 1975-94. 2 The differential in the productivity gains through the stages of processing may also partially explain the increasing spreads, especially those between domestic wholesale and consumer prices. The argument would be similar to the one presented above because it may reflect faster productivity growth in tradable activities compared with labor over the past few decades. As argued before, however, this argument would remain partial because it would hardly explain the 45 percent increase in the spreads between world and domestic wholesale prices that have approximately the same nontradable and tradable contents.
In light of the caveats of the previous explanations, additional reasons have to be found for the increasing spreads. Among a few possible alternatives, it might be tempting to consider the influence of large international trading companies. Although this article does not provide a definitive answer, the strategic position of these companies between buyers and sellers and their concentration in a few companies make it possible for them to affect spreads in most commodity markets. Morgan (1979) and Brown (1993) report that six or fewer trading companies control about 70 percent of the total international trade of the commodities covered in this article. As an example, cereal exports are controlled by five companies: Cargill, Continental, Andre, Dreyfuss, and Bunge-Born. Furthermore, many of these companies are vertically integrated and thus capable of influencing both wholesale and retail margins. For example, Cargill-the world's largest trading company of cereals-owns plantations, storage facilities, and vessels around the world.
Similarly, many oil companies carry out not only mining and refining but also a complex set of activities involving distribution to wholesalers, transportation, inventories, and pricing to consumers. Those effects would be consistent with the significant fixed-time effects found in the regressions presented earlier because these companies were generally active in all the commodity consumer markets over the period considered and thus were capable of influencing them simultaneously. Finally, preliminary evidence for the oil market shows a high and positive correlation between the profits of the largest U.S. oil companies and the spread between world and domestic consumer prices during 1979-94 (Fortune various issues; the eight companies are Amoco, Ashland Oil, Atlantic Richfield, Chevron, Exxon, Mobil, Philips Oil, and Texaco). Unfortunately, this indicator could not be tested for other commodities due to the absence of basic data on most international trading companies, which are generally not publicly traded and so do not publish their results.
The market power of trading companies could be a factor in explaining the increasing spreads observed over the past 25 years, but additional hard evidence is needed to support this explanation. In particular, it remains unclear why those companies would exercise their power asymmetrically in the way suggested by the econometric results presented earlier. There is therefore a need to develop an analytical model including those effects. Empirical evidence is also lacking, principally due to the general reluctance of these companies to share information. Surprisingly, policymakers, economists, and consumers seem to remain largely unaware of these companies, even though they are often bigger than developing economies and play a determinant role in most commodity transactions worldwide. The current academic literature as well as the international institutions have traditionally ignored their presence. Such insufficient attention partially explains why the debate over these companies lacks focus and clarity and why there are various misconceptions about what these companies actually do and whether their activities are a legitimate cause for public concern. For some ideas along these lines, see Morisset (1997) .
IV. CONCLUDING REMARKS Prebisch (1950) and Singer (1950) emphasized the relatively low income and price elasticities of demand for commodities about 45 years ago. This article goes one step further by suggesting that the final demand for these products could not have increased in the major consumer markets because the declines in world commodity prices were not transmitted or were transmitted imperfectly to domestic consumer prices. In contrast, upward movements in world prices were clearly passed on to domestic prices. This asymmetry was apparent in all major commodity markets and consumer countries surveyed in this article over the past 25 years. As a result of this asymmetry, the spread between world commodity prices and domestic consumer prices has increased over time, by about 100 percent on average for the seven commodities analyzed here for 1975-94.
Explanations for such patterns remain largely unexplored in the current economic literature. This article has reviewed several possible explanations for the asymmetry in the price transmission, including changes in trade policies, transport and insurance costs, and marketing and processing costs. This was the most logical approach in the absence of a general analytical framework. However, none of these explanations can fully account for the asymmetric response of domestic prices, even though changes in trade policy and in processing costs may have exerted some influence over time. Many countries have used a twotier pricing strategy to protect their producers against declines in world commodity prices, and processing costs have been rising due to higher wages in destination countries. Nevertheless, the country location of the transaction between buyers and sellers does not seem to matter much because the spreads have increased homogeneously in all markets over the past two decades.
This article should be viewed as a starting point for future research. Although some progress has been made, the sources for the increasing spreads are poorly understood. Possible directions for understanding better the asymmetric response of domestic prices should include a closer look at the possible differential response between temporary and permanent changes in world commodity prices. Froot and Klemperer (1989) show that a model with consumer switching costs will lead producers to respond differently to temporary and permanent changes in costs. Additional attention should also be given to changes in the transactions between producers and wholesalers, and between wholesalers and consumers, product by product and country by country. Such detailed analysis represents a challenge but may be necessary for understanding the sources of market power and, if any, the stage of processing at which they are likely to predominate. Finally, this effort should include an analysis of the international trading companies that remain largely ignored by the mainstream academic literature on international trade and the actual preoccupations of the multilateral agencies such as the World Trade Organization and the World Bank. Understanding the role and functions of intermediaries in international commodity trade clearly represents an area in need of much more research.
APPENDIX A. DATA SOURCES AND DEFINITIONS

Domestic Consumer Prices
Canada: consumer price index, 1970 and 1975 -94. Source: Statistics Canada. France: consumer price index, 1964 -94 except fuel (1971 . Source: INSEE a and b.
Germany: consumer price index, 1966-94, except for rice, which is not available. Source: Statistisches Bundesamt.
Italy: consumer price index, 1960-94. Source: ISTAT a and b. Japan: consumer price index, 1970-94. Source: Bank of Japan and Government of Japan Statistics Bureau.
United States: consumer price index, 1960-94, except for coffee (1969-94), rice (1978-94), and sugar (1970-94) . Source: U.S. Bureau of Labor.
Domestic Wholesale/Producer Prices
Canada: producer price index, 1970-94 except for coffee, fuel, gasoline, rice, and sugar Note: The six countries are Canada, France, Germany, Italy, Japan, and the United States. Equations 3a and 4a are for the elasticity of consumer prices with respect to changes in world prices. Equations 3b and 4b are for the elasticity of wholesale prices with respect to changes in world prices. Equations 3c and 4c are for the elasticity of consumer prices with respect to changes in wholesale prices. See equations 3 and 4 in the text. For each commodity/product and equation there are 108 observations, f-statistics are in parentheses.
Source: Author's calculations.
